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The present invention relates to a manufacturing process of abrasive grains 
containing corundum, for example corundum-zircon. 

In the traditional manufacturing process of abrasive grains, various corundum such 
as normal corundum, noble corundum^and special corundum, are produced with fusion, 
solidified blocks after fusion are difficult to slit with dropping balls. Obtained pieces are 
then fractionated with hammer using muscular force, and abrasive grain is finally produced 
in crushers, breakers or rolling mills, with great cost particularly because of important 
wear of crusher or breaker elements. 

Subsequent sieving also requires time and is also cosdy , because the extremely hard 
material cause very important wear. 

In particular, manufacturing of corundum containing zircon, when it is done with 
known process, causes great difficulty to the manufacturer, because this material is 
characterized, not only by its important hardness, but also and particularly by an 
extraordinary tensile strength, such that crushing and breaking tools are used in a non- 
economical manner. 

To all of the above, there is, in addition, an extremely serious disadvantage for the 
corundum, because only large grains are used by the abrasive manufacturers, and this fact 
is due to the manufacturing process and use of high pressure millstones. 

For this reason, a large part of the melted material which is fragmented below grain 
20 (about 0.8 mm) must be remelted This quantity is about 70% of the initial quantity. 
With this enormous waste, yield is quick to be re-considered. 

Consequently, the purpose of this invention is to create a process which allows 
obtaining abrasive grains having a pre-determined size without crushing nor fragmenting 
the hard material of corundum, and with which all obtained abrasive grains, except for 
eventual minute waste (formation of burrs during milling, etc.), can be used for the 
manufacturing of grinding wheels. 
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Another purpose of this invention is to create a machine suitable for using the 
process of this invention. V^; : 

The process of this invention is characterized by the fact that the material, for example, 
bauxite or corundum-zircon, is made plastic, for instance, by fusion or crushing, than fed to at 
least one mold having recesses whose shape and size correspond ttrthose;of abrasive grainsto— 
be manufactured or to those of one part of this grain. , 

It is also advantageously projected the use of two complementary molds applied 
against each other during the formation process, their mating recesses forming together a 
cavity which corresponds to the abrasive grain to be manufactured. : . 

m machine of this invention is characterized by two adjacent molding drums or 
rotating pressure rollers whose peripheral surfaces which carry recesses, have a common 
tangent plane or are closely applied against each other. Naturally, recesses may also be 
corrected together with carTals7Le^m"m^stend point of manufachirmg, dru^ may " 
have protrusions forming the mold of abrasive grain to be manufactured. ;.; 

. According to this invention, recesses may have pyramidal shape or truncated pyramid 
shape, abrasive ridge of the half-mold is advantageously applied onto the middle of the other 
half-mold base, i.e. the recess of the opposite drum, such that the so formed double pyramid or 
double truncated pyramid has, in addition, an increased number of sharp ridges. ,. 

; v in a preferred embodiment of this invention, drums may horizontally and/or vertically 
move with regard to each other in order, for example in case of fusion, to eventually allow 
compensating the temperature, Le. variations of viscosity of the mel^ rnaterial. 

Principal advantage of the process of this invention resides, on the one hand, in the r 
.'. clearly defined shape of the abrasive grain, on the other hand, in the manufacturing process 
with almost no wasted Fragmenting corundum block which is a time consuming operation, 
and particularly the extremely costly crushing operation of corundum to desired size are 
therefore suppressed. The process of this invention allows obtaining any grain size and 
manufacturing any grain quantity . ............ .... .. ...... 

Another important advantage of this invention is that grain shape is clearly defined 
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and unique, such that it is possible to better equalize performances of finished grinding 
wheels. Also, large variation in sizes of grains obtained by the traditional process is 
avoided Pressure provided during milling eliminates all gaseous inclusions, such that, if 
compared with the traditional process, a perfectly compact abrasive grain is obtained, and 
having no occlusions, therefore more resistant to wear. Therefore, the process of this 
invention means that a new large step toward the manufacturing of uniformed quality 
grinding wheels. 

One example of an embodiment of the machine of this invention arid two examples 
of embodiment of the process of this invention are described in detail hereafter, however 
this invention is not limited to these examples. 

Figure of the drawing schematically shows an example of an embodiment of the 
machine of this invention. 

Machine of this invention is essentially composed of two molding drums or - 
pressure rollers 1 mounted on stand 2. 

Drums 1 may horizontally be moved on horizontal beams 2' of stand 2 and 
vertically on beams 2", such that their relative position can be adjusted. Each drum 1 has, 
at its periphery, a large number of recesses 3 which, in the example of the embodiment, 
have the shape and size of one half of abrasive grain 5 to be manufactured. 

In the common tangent plane 4, which is indicated with mixed lines in the figure, 
mating recesses 3 of drums 1 are complementary to each other to form a closed mold of 
abrasive grain 5 to be manufactured. 

When cold material is used, base material is niixed in ihe ti^tional way and the mixture is 
brought to drums 1 in a pasty state, for example, through hopper 6 placed above them. Preferably, 
corundum base material is mixed with ceramic binder, for instance, Feldspath clay, and an organic 
binder used as glue, for instance, dextrin lye. The material is then poured between two drums 1 
and formed into grains in the drums common tangent plane and ejected below them. As drums 1 
rotate regularly in the A arrow direction, production of grain 5 is continuous. 

To accelerate the process and insure corundum consolidation while it is in the 
recesses 3 which form its true shape, drums 1, according to this invention, are heated, 
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heating wires, in case of electrical heating, run to the molding jacket through axle 7 and 
radiuses 8. 

Abrasive grain 5 manufactured in conformance with this invention is collected in 
container 10 below drums 1. 

Below are various examples of possible manufacturing yield of grains with the 
process of this invention. \ ..- " ' •• '. -. \ ' : ■ - . ' .<;'\ '. ;■ ;. . _ ', ; 

A cylinder of 160 mm diameter and a useful width of 60 mm comprises at its 
periphery 2,160 recesses of about 3.5 mm diameter, corresponding to about grain 8. The 
following yields are obtained: 



' V:V. GRAIN 8 

Rounds Time Obtained yield in Kg 

> : . .' ' : -; ,' : .. . •; : , '.. 0.1275 

^-40~ " T _^-— -a ^a^-mn- J~- „' - - 5.100 

: 40 '■■ ; /'.-.l.. hr : '. '/. 306 ." >. .' v : 
:' ; : : : v\.,;40 / 8 hr. . 2448 

'\ 40 ". ; 16 hr , 4896 '/ 

■ : ; \-V:,'' 40 24 . hr * • :y' . • 7344 

■ grain 7 

Rounds Time : Obtained yield in Kg 

, . ■■■l-;. v *:,y- ;- '/'^ ; : ■'. v 0.1925 

; 10 ' • ■ • •■ ■ '5 ■■ 'J '■; : \ "' ;V_.;.; ; ■ . - ' 1.925 ,' 

40 ^ ' 1 mn 7.700 

\ . ; 40 ' 1 hr , •". ' ^ 462 ". ' ■ ' ; ; ; ; 

;'^:-'V- v '/ 40 ' / ' ■ • r-flV-'; 8 hr • • : ' 3696 V'-.. 

40 16 ' V- '.: -\ 7392 

40 . 24 hr 11088 



It is possible to increase the yield by lengthening the cylinders or by increasing their 
diameter. 
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Drum jacket is, at least, made of refractory material, for instance, ferro-tungsten 
which can stand up to 2000°C. 

In another example of embodiment of the process, base material is melted with arc 
in the traditional way and cast in viscous state, for example, with hopper 6 placed above 
drums 1, melted material is then poured between two drums 1 as in previous example and 
is shaped into abrasive grains in the tangent plane common to two drums and ejected below 
the drums. As the drums rotate regularly in the A arrow direction, production of grains is 
continuous. 

To accelerate the process and insure the consolidationof corimdum whileitisin the 
recesses 3 which will form it its true shape, in this example of the process, drums are 
cooled, conduits of coolant running to molding jacket 9 through axle 7 of radiuses 8. 

Abrasive grain 5 manufactured in conformance with this invention is again collected 
in container 10 below drums 1 . 

Possible manufacturing yield of grains is the same as in the process previously 
described. 



CLAIMS 
***** 

1 . Manufacturing process of abrasive grains containing corundum, for example , ' 
corundum-zircon, characterized by the fact that the material, for instance bauxite or 
corundum-zircon, is made plastic for instance by fusion or crushing, then fed to at least one 

. mold Having recesses whose shape and~size correspond to those of the abrasive grains or to 
those of one part of the grain. ^ 

2. Process according to claim 1, characterized by the fact that the material made up 
for instance, with oxides, ceramic materials or similar mixed materials, is melted and fed 
into one or several molds in a viscous state. i; 

3. Process according to claim 1, characterized by the fact that the material, 
preferably fluid, for instance bauxite or corundum-zircon, is preferably mixed with ceramic 
binder, for instance Feldspath clay, and an organic binder used as glue, for instance dextrin 
lye, then fed into one or several molds. 

4. Process according to claim 3, characterized by the fact that the material is 
subjected to a thermal treatment during or after molding. 

5. Process according to at least one of the claims from 1 to 4, characterized by the 
fact that two complementary molds applied against each other are used during molding 
operation, their mating recesses form together a cavity corresponding to the abrasive grain 
to be manufactured r 'j ; 

* 6. Machine for using the process in conformance with at least one of the claims 
from 1 to 5, characterized by two side-by-side molding drums or rotating pressure rollers 
whose peripheral surfaces, which carry recesses, have a common tangent plane where they 
are closely applied against each other. ; 

7. Machine according to claim 6, characterized by the fact that drums are placed 
side-by-side in a roughly horizontal plane. 

8. Machine according to claim 6, characterized by the fact that drums may be ; ~ - 

cooled. 
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9. Machine according to claim 8, characterize 
of coolant 

10. Machine according to claim 6 or claim 7, characterized by the fact that drums 
may be heated 

11. Machine according to at least one of the claims from 6 to 10, characterized by 
the fact that recess surface is identical to the polyhedron surface or one part of this surface. 

12. Machine according to claim 1 1 , characterized by the fact that recesses have the 
shape of a pyramid or a truncated pyramid 

13. Machine according to claim 6, characterized by the fact that drums may be 
horizontally and/or vertically moved from each other. 

14. Machine according to claim 6, characterized by the fact that mating recesses 
complete themselves in the common tangent plane to form together a cavity. 

15. Machine according to claims 12 and 14, characterized by the fact that one ridge 
of a drum recess directed to the drum inside, is applied, in the common tangent plane, onto 
the middle of a ridge of the recess base of the second drum. 



Translated by Henry D. Mai 
Member of A.T.A. 
April 1995 
774-0601 
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La presente invention porte sur un procede de fabrication de 
grains d ' abrasif s contenant du corindon par exemple en corlndon- 
zircone. ' 

Dans le procede traditionnel de fabrication de grain- d'abra- 
sifs,les differents corindons comme. le corindon normal ,le corindon 
noble et le corindon special,sont produits par fusion^es blocs soli- 
difies apres la fusion etant .fendus avec peine par des, poires.' torn- . 
bantes.Les morceaux obtenus sont ensuite f ractionnes au raarteau par 
la force musculaire,et le grain d f abrasif est enf in produit dans 
des concasseurs,broyeurs ou laminoirs,^ grands frais,a cause en par- 
ticulier del 'enorme . usure des organes de concassage et de broyage. 

Le tamisage qui suit prend egalement du temps et coCte ega- 
lement cher, car la matiere, extremement dure , provoque une tres 
forte usure. ' '.. . y 

La fabrication en particulier de corindons contenant de la 
zircone, quand e'lle est faite par le . procede connu, cause de 
grandes difficultes au fabricant, car cette matiere se caracterise 
non seulement par unegrande durete,mais aussi et surtout par une 
extraordinaire tenacite,de sorte que l'outillage de concassage et 
de broyage est sollicite de facon peu eoonomique. 

' A eel a s'ajoute pour le corindon- zi rcone -un inconvenient 
extremement graved savoir que seuls les gros grains sont utilis§s 
chez le fabricant d' abrasifs.ee qui est du 3 la fabrication et 
I'emploi de meules a haute pression. 

Pour cette raison/ une grande partie de la matiere fondue 
qui est fragmentee au-dessous du grain 20 (environ 0,8 mm)doit 
etre refondue. Cette quantite est de l'ordre de 70% de la quantity 
initiale. .Avec'cet enorme dechet, la rentabilit§\ est natureilement 
remise tres vite en question. 

> V invention a en consequence pour /but de creer un procede 
qui permette d'obtenir des. grains d 1 abrasif s,d ? une grosser predeter- 
minee sans concassage ni fragmentation de la matiere dure du 
corindon, et avec lequel tous les grains d ? abrasif obtenus, excepte 
un eventuel dechet minime (formation de bavures au laminage, etc), 
puissent servir a la fabrication de meules. 

Un autre but del' invention est.de creer . un apparell convc- 
nant .1. la mlsc en oeuvre du procod§_de 1' invention. 

Le procede de I'invention est caract£rise en ce que la 
matiere, par exemple bauxite, ou corinden-zircone , est rendue 
plastique par exemple par fusion ou broyage, puis appliquee sur au 
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moins un moule presentant des anfractuosites dont la 'forme et la 
dimension correspondent a celles du grain d'abrasif a fabriquer 
ou a celles d'une partie de ce grain. 

•II est prevu avantageusement d'utiliser deux moules 
complementaires s'appuyant l'uncontre 1.' autre pendant la mise en 
■forme, leurs anfractuosites en regard formant ensemble une cavitfi 
■ qui; correspond. _au grain d'abrasif a fabriquer .. 

L'appareil de 1 ' invention est caracterise par deux 
tambours de moulage ou cylindres de compression tournants juxta- 
poses dont les surfaces peripheries , qui presentent des anfrac- 
...tuosites, ont un plan tangent commun ou sent etroitement appli- 
.queea. l'une centre 1'autre. Les anfractuosites' peuvent naturelle- 
ment aussi Stre reliees par des canaux, . c 'est-a-dire que. du point 
de vuedela fabrication, les tambours peuvent. etre pourvus de 
saillies delimitant le moule du grain d'abrasif a fabriquer. Les 
liants minces ainsi produits qui relient les differents grains 
peuvent alors etre rompos par exemple des la chute des grains du ' 
moule . ■ " . ■ ' 

. Selon I 'invention, les anfractuosites peuvent avoir la 
forme d'une. pyramide ou d'un tronc de pyramide, 1 'arete abrasive 
• d'une moitie venant avantageusement ' s'appliquer au milieu du cote 
de la base de 1'autre moitie, e'est-a-dire de 1 'anf ractuosite du 
tambour oppose, de sorte que la double pyramide ou le double tronc 
de pyramide .ainsi forme presente en plus une augmentation du . 
25 nombre des tranchants. 

Dans.un exemple de realisation prgferentielde 1' inven- 
tion, les tambours peuvent etre deplaces horizontalement et/ou 
• verticalement l'un pair rapport a 1 'autre af in, par exemple en cas . 
de fusion, de permettre le cas echeant de compenser la temperature, 
e'est-a-dire les variations de viscosite de la matiere fondue. 

L'avantage principal dii procede.de 1' invention' reside 
. d'une part dans. la forme definie.du grain d'abrasif, d' autre part ' 
dans la . fabrication presque sans dechets. La .'.fragmentation 'd'u bloc 
,. de corindon, • qui demande beaucoup de temps, et. surtout .le \- . 
35. broyage extremement couteuxdu corindon aux grosseurs voulues sont 
.. ainsi supprimes. Le procede del" invention permet de fixer toute 
grosse .grosseur de grain et de la fabriquer en- quantity quel- 
conque. . , ' • 
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Un autre avantage important de l'invention est que la 
forme du grain est definie et. unique, de sorte qu' on peut mieux 
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egaliser les performances. des msules ' terminees . On evite a us si les 
grandes dispersions en grosseur .des. grains obtenus par le precede , 
traditionneL.La expression pendant le lamiiiage chasse toutes les 
inclusions gazeuses,>.de sorte qu'on obtient en comparison du 
procSde traditionnel un grain d'abrasif parfaitement compact/ 
et exempt d 'occlusions, done '.plus resistant a l'usure.Le' orocede 
de .1' invention signifie doncW nouveau grand pas vers la fabri- ' 
cation de meules de qualite uniforme. ■ 

' ■; ;:, : Un exemple de realisation de .1 'appareil de 1' invention ' ' 
et deux exemples de realisation du precede de 1' invention sent '. 
decrlts: en detail ci-apres, 1 1 invention'- ne se limitant ' cependaht . 
pas. a ces exemples. ' ; ' ; ' ' - 

. ;. ■•, La- Figure du aessiri montre'' schematiquenient un exemple de 
realisation de l' appareil de 1 ' invention, : - ;. ' ' \. 

L'appareil de* 1 'invention se compose essentiellement de : 
deux tambours de moulage'ou cylindres de compression 1 mentis sur. ' 
un bati 2. . - - ■ .. ... 

• Les tambours 1 peuvent etre- deplaces horizbntaleraent' sur ' 
les poutres horizontals 2' du bati 2 et verticalement sur les - v : 
poutres 2", de sorte que leur. position relative, est rgglable. 
Chaque tambour 1 est ■ pburvu a sa peripherie d ' un . grand nombre 
d •anfractuosites -3 qui, dans -1' exemple de f ea'lisation/ 'ont la 
forme et le- volume, de la moitif du grain d'abrasif 5 a fabriquer. 

; Dans le plan tangent commun 4, qui est ihdique en trait ' 
mixtesur la figure, les anfractuosites 3. en regard des tambours 1 
.se competent pour ' former : le rcoule f erme du grain d' abrasif 5 a 
fabriquer. , - , . .... 

■ • - Quand on emplbie un'e matiere froide, on melange la matiere 
de base de la.maniere traditionnelle et l'amene aVl'etat pateux • 
aux, tambours 1, par exemple par une treraie '6 placie au-dessus : 
. : ' d ' eu *- On melange la matiere 3 base' de cor indoh .de.;. preference avec 
. un - liant : ceramique , ' par exemple. argile" de' Feldspath, et un 
. - liant organique servant de colle, par, exemple lessive de; dextrine. 
, La matiere coule alors entre les deux tambours 1 et est mise en 
35 ; . forme.de grains dans le plan tangent commun. aux tambours et gjectee 

vau-dessous; de -.ceux-ci." Corame les tambours l'toument regulierement 
,-• dans le sens des f leches A j ,1a production des grains 5 est continue. 
" i~; ' •— ■ . ■ ---Pour , accelerer; le processus' et. assurer "la- consolidation 
du cor indon pendant qu 'il se trouve dans les anfractuosites 3 
qui iui' donnent sa veritable, forme, 'les tambours, selon .1.' inven- '■ * 
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tion, 1 sont chauffes, les fils, dans' le cas d'un chauffag'e elec- 
crique, allant a la chemise de -Haulage *9 par V'cc<rr let les rayor 4 s : 8.' •-' 
Le grain d'abrasif 5-fabrique conf ormement a 1 ■ inven- 
tion est recu. sous les • tambours I dans un recipient 1 0. 

' /On donne ci-apres differents exemples de rendement 
possible.de fabrication de grains par le procede de 1' invention. 

• Un cylindre de'diametre 160 mm et de largeur utile 
'd' environ; 60 mm comporte a sa- per ipher ie 2.160 creux d 1 environ 
••3,5.mm de diametre, ce.qui correspond environ a un grain 8,. On a 
alors les rendements suivants : " 

GRAIN 8 ; 



"Tours 


Temps- * 


Rendement obtenu en kg 


-IV • 




0,1275 


10 '. 




1,275 ' . 


' 40 :■; 


. 1 mn 


5,100 


40 




306 ; ' ' , 


.40 


8 h 


2448 


40 


, 16 h ' 


,4896 


, 40 . 


24 h . ; 


7344 




GRAIN 7 ; ■ 




Tours 


Temps .<:■' 


Rendement obtenu en kg 


i. ■ , • /. , 




■ 0,1925 


10/ 




1,925 


40 ; ; 


: 1 mn , . 


7,700 


40 / [ ; ■ 


■' ' ■■ 1 h \ ■ ' "■ 


4 62 


40 ; ■ ■ •: 


. . 8 h - " 


3696 


•40 \' /■ 


' . ' 16 h ' ' . - • • " • • 


7392 • ' . ' 


40 


24 h'\ ' ■ 


11088 


•.• On peut 


augmenter le rendement 


en allongeant les cylih- 



.35' 



40 



• La chemise au moins des tambours est en un materiau 
refractaire, par exemple f errotungstene, . qui peut etre utilise 
jusqu'S plus de 2000°C. ■ - 

Dans un autre exemple de realisation du '"prbc§d<§", ' la 
• matiere de base est fondue a I'arc de la maniere traditionnelle et 
coulee a l'Stat visqueux, par exemple par la tremie 6 placee au- 
dessus des tambours 1. La matiere fondue coule alors entre les " 
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deux tambours 1 comme dans I'exemple precedent, et est inise er 
forme do grains d'abrasifs dans le plan tangent ocr iram aux-tanbours et ' " 
electee au-dessous de ceux-ci. Comme les tambours tournent reau- 

lldren,ent danS le Sens des ."^hes A, la production des grains 5 
est continue. . 

.Pour accelerer le processus et assurer la consolidation 
du corindon pendant qu • il se trouve dans les anfractuosites 3 
qui lui donnent sa. veritable forme, dans cet exemple de P roc€de 
les tambours sent refroidis, l fes conduites d'agent de refroidisse- 
ment allant a la chemise da noulage 9 par 1'axe 7 les rayons . 8. - 

Le grain d/abrasif 5 fabrique conformement a l'inventior 
est la encore regu au-dessous des tambours 1 dans le recipient 10. 

Le rendement possible, de fabrication de grains es- le 
meme que dans le. precede decrit precedemment. 



REVENDICATTOMc: 
1. Procede de fabrication de grains d'ar^-ir 1 

par rw?- i::;:::; ; s r:r nt 

..que la mature, par axcple- bauiitc ou 
■f.br lq uer ou J cellos d'une parti, da ce grain. 

que la n,,,^ """^ SSl0n U .""-""cation l.oaract.ris, „„« 
^ la mature, constiti.ee par e«en, p l e a-oxydes, d.' „„»-.. 

PPXiquee a 1 etat vxsqueux sur le.ou les moules. 

3. Procede selon la revendiraUnn i 
ano i-, . "venaication 1 , caracterise en ce 

que la matiere, de preference fi,,^,, 

corin , ... , prer . erence fluxde, par exemple bauxite ou 
corxndon-za.rcone, est >elangee -avec de preference un liant ■ 
ceramxque, ; par exemple argile de Feldspath, et un lia~t oroa 
-que servant de colle, par exemple lessive de dextrine pui s • 
appliquee sur le ou les moules. ... eXtrine ' puis 

que la mat - ^ U revendic ^ion 3, caracterise en ce 

apr\ I! 6 S ° UmiSe ^ » ^ent t^e pendant ou 

dpre£ sa mise en forme. .. 

carsrK . Pr ^6dS seldri; au.moins une d4s revendications l i 4 
caracterxse en ce gu'on utilise deux .mouies complementaires 
s appuyant 1'un centre l.'autre pendant la mise en forme, iLs 
anfractuo.it.. en regard formant ensemble une cavi te q u corr es - ' 
pond au. . grain d'abrasif a fabriguer. - . ' ' , 

6.v Appareil de mise en oeuvre du procede conform a au 
moms une des revendications i a r u- . aj 

de moul^P , • ! 10nS 1 3 5 ' caracterise par deux tambours 

les surLir - ^ C ° mpreSSi0n to — juxtaposes dont 

les surfaces per xpherigues, , g ,ii presentent des anfractuosites, ont 

l-a!tr a e n . gSnt S ° nt ^roitement appliguees 1'une centre ■ 

que les - tamh ■ APPareil ^ "vendition 6> caracterise en ce 
!onta". tambOUrS ; SOnt :^^s dansun plan sensiblement hori- / 

7 ou le, V APparSil Sel ^ la indication 6 ou la revendicatio. 
// ou les deux, caracterise en ce mw i*,,, , 

refroidis. ' • q tambours peuvent etre 

que leqT 9 - APParGil sel - ^:revendication 8 7 caracterise en-ce 
que les tambours sont pourvus de conduit*, d' agent de 
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ref roidissement . . • - • 

10. Appareil' selon la revendication 6 ou la revendi- 
cation 7,'ou les deux, caracterise en ce cue les tambours peuvent. 
etre chauffes. 

5 . 11. .Appareil selon au moins une des revendications 6a 

10,- caracteris§ en.ce que. la surface des anfractuosites est 
identique a la surface ou une partie de la surface d'un pclyedre- 

12. ■ Appareil selon la revendication 11, caracterise en 
ce que les anfractuosites ont. la forme -d ■ une pyr amide ou d 1 un ■ 

10 tronc de pyr amide. 

13. Appareil selon ,1a revendication 6, caracterise en ce 
que les tambours peuvent etre deplaces horizontalement et/ou 
verticalement l'un par rapport a l'autre. 

14. Appareil selon la revendication , 6 , caracterise en.'..,. 
15 ce que les anfractuosites en regard se competent dans le plan 

tangent commun pour former ensemble une cavite. 

15. Appareil selon les revendications 12 et 14,. 
caracterise en ce qu'une arete de 1 1 anf ractuosite d'un tambour 
dirigee vers l'interieur de . celui-ci vient s'appliquer dans le. 

20 plan tangent au milieu d'un cote de la base de 1 'anfractuosit§ 
du deuxieme tambour. 



